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ABSTRACT
Introduction: Studying the prevalence of cardiovascular risk factors in low
socioeconomic groups is of great importance. People who are under the
supervisioin and care of Imam Khomeini Relief Foundation (IKRF) are the most
deprived in Iran. The present survey aimed at investigating the prevalence of
traditional cardiovascular risk factors among the citizens who are under the
supervision of IKRF.
Materials and Methods: This cross-sectional study was done on 1008
individuals protected by the IKRF in Birjand in 2008 through multi-stage,
random sampling. Demographic data were recorded. Furthermore, blood
pressure, waist circumference, weight and height were measured by two
trained nurses. Fasting Blood Sugar (FBS) and serum lipids were measured
within 12 hours of overnight fasting. Chi-square and T-test were used for data
analysis at the significant level of 0.05 using SPSS software (version 15).
Results: The mean age of the patients was 39±16.8 years and the most common
proved risk factor was dyslipidemia (72%). The prevalence of hypercholesterolemia and hypertriglyceridemia was 43/2% and 12.7% respectively. Obesity
was detected in 32.1%. The prevalence of hypertension (HTN) and diabetes
mellitus (DM) appeared to be 13.1% and 6.3% respectively. Smoking was
distinguished in 9.8 % of the participants. The prevalence of high Cholestrol
(P=0.001), high LDL (P=0.01), low HDL (P<0.001), overweight and obesity
(P<0.001) was higher in female, but prevalence of smoking was higher in male
(P<0.001).
Conclusion: Dyslipidemia, obesity and HTN were the most prevalent risk
factors in IKRF supported groups with a low socioeconomic status. Thus, it is
necessary to hold effective certain educational programs for all the community.
Moreover, the screening of cardiac risk factors must be done for all individuals,
particularly for those with a low socioeconomic status.
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Introduction
Cardiovascular Diseases (CVD) are the leading
cause of death in the world and are also among
the most expensive healthcare procedures. Yet,

they are among the most preventable ones (1). In
comparison to other countries, a higher incidence
rate of CVD has been observed in the youth in
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Iran (2, 3).
There are many factors contributing to CVD and
hypertension (HTN). For instance, dyslipidemia
(DLP), diabetes mellitus (DM), immobility, smoking
and obesity are the most common factors which are
all modifiable. Therefore, raising public awareness
about the risk factors through educational
programs has a key, preventive role in this area (4).
A study conducted in Birjand, Iran between
1994 and 2003 revealed an increasing trend of
risk factor prevalence among myocardial
infarction patients. The study emphasized the
necessity of developing an intervention and
screening program to be crucial (5).
Fortunately, as a result of a better
understanding of the condition during the recent
decades, effective steps have been taken so as to
prevent heart disease risk factors in Iran. Certain
programs such as Isfahan Healthy Heart Program
and Tehran Lipid and Glucose Study have helped
to serve the purpose (6, 7).
Reported data indicate that Iranian adult
population is exposed to a high risk of CAD.
According to one study which was conducted on
3000 healthy adults aged ≥18 years, the
prevalence of DM, smoking and hypercholesterolemia was 6.3%, 21.6%, and 61%
respectively. Among these adults, 87% were
physically inactive (8).
The association between CVD and mortality
on the one hand and the socioeconomic status
(SES) on the other, have been reviewed in many
western countries (9, 10). In one research,
Kanjilal compared the results of four crosssectional national surveys between 1971 and
2002 in order to assess the trends in CVD risk
factors with respect to annual income and
educational levels among US adults. The obtained
results showed that the prevalence of smoking
and diabetes had deteriorated in individuals with
a lower socioeconomic status (9). In another
study, Huisman estimated that according to a 12year follow-up period (1991-2003), SES
contributed to the occurrence of myocardial
infarction. The results of this study noted that
education is a strong preventing factor of acute
myocardial infraction (AMI) (10).
Several studies in developing countries including Iran suggest that coronary risk factors might be
associated with SES and urbanism (11-13).
The aim of this study was to asses the
prevalence of cardiac risk factors in a low-income
sector of the community supported by Imam
Khomeini Relief Foundation (IKRF) of the South
Khorasan, Iran. Imam Khomeini Relief
Foundation (IKRF) branch in the South Khorasan
in Birjand, Iran cooperated with us in doing the
research in 2008. The foundation, as the first
leading supporting organization in the country,
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provides care for more than 4.5 million of the
deprived people (14). This committee protects
destitute people by meeting their primary needs
and acts as a shelter for orphans, widows and
senior citizens with disabilities as well.

Materials and Methods
The present cross-sectional study was done in
Birjand, located in the Eastern part of Iran, on
1008 men and women aged between 15 and 65
years in 2008. Multistage, randomized cluster
sampling method was used. The study was
conducted in 2 urban regions of Birjand which
were under the supervision and care of IKRF
(Total population =18452).
Regarding the existence of two sections of
IKRF in Birjand (i.e. one committee in district I
and another in district II), the list of individuals
having the criteria for participating in the study
was obtained from the committees. Upon
applying the randomized, multistage cluster
sampling method, the sample size was
determined with respect to the population in
each district.
Clinical examinations of the samples were
done by trained physicians and nurses.
A structured questionnaire was used for data
collection. Demographic data (age, sex, tobacco
use), family history of CVD, known history of
cardiac risk factors (DM, HTN and dyslipidemia),
height, weight, waist circumference and blood
pressure were standardly measured. Body Mass
Index (BMI) of each subject was also calculated.
The educational level of the participants were
categorized as into illiterate and literate (i.e.
below diploma, high school diploma and
academic education).
Moreover, written ethical approval was
obtained from the Ethics Review Committee in
Birjand University of Medical Sciences before the
research. A written informed consent was
obtained from every subject before starting the
tests.
After a 12 hour fasting, a sample of 5cc blood
was taken from the right brachial vein of each
subject and sent to the central laboratory of
Imam Reza hospital in Birjand.
Total serum cholesterol (TC), triglyceride
(TG) and glucose were measured through the
standard enzymatic method (Pars Azmon kit,
Iran). Plasma low-density lipoprotein cholesterol
(LDL-C) and high-density lipoprotein cholesterol
(HDL-C)
levels
were
measured
using
commercially available enzyme assay kits (Pars
Azmon kit, Iran).
In the current study, cardiovascular risk
factors were defined as the followings (15):
Overweight; BMI between 25- 29.9 kg/m2,
Obesity; BMI ≥30 kg/m2, HTN; Systolic Blood
J Cardiothorac Med. 2015; 3(1):263-269.
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Pressure (SBP) ≥ 140 mmHg or Diastolic Blood
Pressure (DBP) ≥ 90 mmHg .
DM; FBS of ≥ 126 mg/dl, Hypercholesterolemia; total cholesterol of ≥200 mg/dl,
Hypertriglyceridemia; triglyceride ≥200 mg/dl,
Low HDL; HDL ≤40 mg/dl in males and HDL f ≤50
mg/dl in females and Dyslipidemia (DLP).
Those who smoked one or more cigarettes per
day were accounted as smokers.
Statistical Analysis
Statistical analysis was done using SPSS (V:
15). Differences in various qualitative data were
tested by Chi-square, T-test and Logistic
Regression. P value was less than 0.05 which was
considered as significant.

Results
The present study was conducted on 1008
subjects (430 men and 578 women). The
participants aged between 15 and 65 years and
their mean age was 39±16.8 years. Among the
subjects, 37.4% were under 30 years old and
83.6% were illiterate or had an education level
below high school diploma. Demographic data of
the participants is shown in Table 1.
Previous history of DM, HTN, dyslipidemia,
ischemic heart disease and family history of
Coronary Artery Diseases (CAD) are shown in
Table 1. Only 13.5% had a history of dyslipidemia
(DLP) while 9.9% were known as hypertensives
and 4.8% had DM.
Table 1. Demographic data of study participitants
Variable
Number
Percent %
Sex
Male
430
42.7
Female
578
57.3
Age (year)
< 30
377
37.4
30 -39
115
11.4
40 – 49
169
16.8
50 – 59
202
20
145
14.4
60
Job
Unemployed
754
74.8
Worker
162
16
Housewives
4
0.4
Student
88
8.7
Marital status
Married
498
49.4
Single
355
35.2
Widow
102
10.1
Divorced
53
5.3
Educational status
Illiterate
373
37
Under diploma
470
46.6
Diploma
104
10.3
Academic education
61
6.1
Previous history of
Hypertension
100
9.9
Dyslipidemia
136
13.5
Dlabetes mellitus
48
4.8
Known CAD
73
7.2
Family history of CAD
163
16.2
J Cardiothorac Med. 2015; 3(1):263-269.
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Cardiac Risk Factors
The prevalence of cardiac risk factors in our
population is shown in Table 2.
In our population, 13.1% were hypertensive,
32.1% were overweight or obese, 72.0% had DLP
and 6.3% had hyperglycemia (Table 2).
Smoking
Smoking was detected in 9.8 % of the
participitants. There was a significant
difference in the prevalence of cigarette
smoking between male and female patients
(20.8% to 1.7%, P<0.001), as is demonstrated
in Table 4. The most prevalent smoking
addiction was found at the age range of 40 to
49 years (Table 3). The prevalence of smoking
was rather higher among those having a lower
education level (14.5%) than the ones with
more academic education (7.1%), as is
presented in Table 4 and 5.
Hypertension (HTN)
It was reported that 9.9% of patients had a
history of HTN, but the prevalence of systolic and
diastolic hypertension among them was 13.1%.
No significant differences were observed
between HTN and sex (14.7% in men to 11.9% in
women). However, the prevalence of HTN was
higher in the older and less educated subjects.
(P<0.001)
Obesity
Among the subjects, 32.1% were either
overweight or obese (21.4% overweight, 10.7%
obese).
A significant difference was found between
the overweight and obesity with sex, age, and
education level. On the other hand, overweight
and obesity were more common among women,
more prevalent among 40-49 year olds and
illiterates (P<0.001).
Table 2. Percentage of the cardiac risk factors in our
population
Variable
Number
Percent
Smoking
Current
99
9.8
Passive
190
18.8
Dyslipidemia
726
72
High Chol
435
43.2
High TG
128
12.7
High LDL
388
38.5
Low HDL
426
42.3
Diabetes mellitus
64
6.3
BMI
Underweight
272
27
Normal
412
40.9
Overweight
216
21.4
Obese
108
10.7
Hypertension
Systolic
105
10.4
Diastolic
89
8.8
Systolic / diastolic
132
13.1
265
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Table 3. Comparsion of cardiovascular risk factors in different age groups
<40 years
40-49 yr
50-59 yr
Risk factor
N=492
N=169
N=202
High TG
26(5.2%)
26(17.9%)
43(21.3%)
High Chol
97(19.7%)
100(69)
134(66.3%)
LDL High
85(17.2%)
88(60.7%)
129(63.9%)
Low HDL
229(46.5%)
44(30.3%)
83(41.1%)
DM
4(0.8%)
20(13.8%)
27(13.4%)
Overweight
61(12.3%)
33(22.8%)
61(30.2%)
Obesity
27(5.4%)
17(11.7%)
29(14.4%)
Smoking
14(2.8%)
31(21.4%)
27(13.4%)
Systolic HTN
13(2.6%)
35(24.1%)
38(18.8%)
Diastolic HTN
14(2.8%)
27(18.6%)
27(13.4%)
HTN
18(3.68%)
40(27.6%)
45(22.3%)

60 yr≥
N=145
33(19.5%)
104(61.5%)
86(50.9%)
42(71%)
13(7.7%)
61(36.1%)
35(20.7%)
27(16%)
19(11.2%)
21(12.4%)
28(16.6%)

P-value
test X
<0.001*
<0.001*
<0.001*
P=0.01*
P=0.01*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*
<0.001*

2

Table 4. Comparsion of cardiovascular risk factors in sex , With OR estimate (Basis for comparison is Male)
Sex
Logistic regression analysis
Risk factor
Male
Female
OR (CI 95%)
P-value
N=430
N=578
High TG
57(13.3%)
71(12.3%)
0.92(0.63-1.33)
P=0.64
High Chol
159(37%)
276(47.8%)
1.56(1.21-2.01)
P=0.001*
LDL High
147(34.2%)
241(41.7%)
1.38(1.1-1.8)
P=0.01*
Low HDL
123(28.6%)
303(52.4%)
2.75(2.11-3.59)
P<0.001*
DM
28(7.2%)
36(6.6%)
0.95(0.57-1.6)
P=0.74
Overweight
72(16.7%)
144(24.9%)
1.65(1.2-2.26)
P<0.001*
Obesity
18(4.2%)
90(15.6%)
4.22(2.5-7.1)
P<0.001*
Smoking
89(20.8%)
10(1.7%)
0.07(0.04-0.13)
P<0.001*
Systolic HTN
49(11.4%)
56(9.7%)
0.83(0.56-1.25)
P=0.38
Diastolic HTN
41(9.5%)
48(8.3%)
0.86(0.56-1.33)
P=0.49
HTN
63(14.7%)
69(11.9%)
0.79(0.55-1.14)
P=0.20
Table 5. Comparsion of cardiovascular risk factors in Educational level (Basis for comparison is Illiteracy)
Education level
Logistic regression analysis
Risk factor
Illiterate
Literate
N=373
N=635
OR (CI 95%)
P-value
N (%)
N (%)
High TG
73(19.6%)
55(8.7%)
2.57(1.76-3.74)
<0.001*
High Chol
245(65.7%)
190(29.9%)
4.48(3.41-5.89)
<0.001*
LDL High
218(58.4%)
170(26.8%)
3.85(2.94-5)
<0.001*
Low HDL
145(38.9%)
281(44.3%)
0.78(0.61-1.01)
P=0.09
DM
47(12.5%)
17(2.7%)
5.21(2.9-9.2)
<0.001*
Overweight
103(27.6%)
113(17.8%)
1.76(1.3-2.4)
<0.001*
Obesity
59(15.8%)
49(7.7%)
2.25(1.5-3.36)
<0.001*
Smoking
54(14.5%)
45(7.1%)
2.22(1.46-3.37)
<0.001*
Systolic HTN
74(19.8%)
31(4.9%)
4.82(3.1-7.5)
<0.001*
Diastolic HTN
60(16.1%)
29(4.6%)
4(2.52-6.37)
<0.001*
HTN
91(24.4%)
41(6.5%)
4.67(3.2-3.94)
<0.001*

Dyslipidemia (DLP)
The overall prevalence of lipid disorders in the
study population was 72%. However, only 13.5%
of them reported a history of DLP. High cholesterol
was observed in 43.2% and high triglyceride in
12.7% of our subjects (Table 2). Between sex, age,
educational level, and lipid disorders were
observed a significant difference (Tables 3 and 4).
As a result, hypercholesterolemia, hypertriglyceridemia, high LDL and low HDL were more common
among the elder ones (Table 3). The prevalence of
hypercholesterolemia, high LDL and low HDL was
more prominent among women. Nevertheless,
hypertriglyceridemia levels did not seem to be
different between the two sexes. Although
hypercholesterolemia, hypertriglyceridemia and
high LDL were more common among illiterates,
low HDL prevalence did not appear to be different
between the literate and illiterate ones (Table 4
and 5).
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Diabetes Mellitus (DM)
Among the study population, 4.8% had a history
of DM. However, high blood glucose (≥126 mg/dl)
was diagnosed in 6.3% of our subjects. Diabetes
prevalence increased with age and illiteracy but no
significant difference was observed between men
and women (Table 3 and 5).

Discussion
The present study was performed on 1,008
people with a lower social and economic level in
the Eastern part of Iran. It was found out that the
most common cardiovascular risk factors were:
DLP (72%), overweight and obesity (32.1%),
HTN (13.1%), smoking (9.8%) and DM (6.3%).
DLP was the most prominent risk factor.
However, the number of people who were aware
of their high lipid level was noticeably low
(13.5%). The percentages of high cholesterol,
LDL, triglyceride and low HDL were similar to
J Cardiothorac Med. 2015; 3(1):263-269.
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those recorded in other parts of the country. In a
study conducted on the general population of
Gonabad (a city located near Birjand), it was
found out that 49.6% of the people had high
cholesterol and 45. 6 % had high LDL (16). Our
results were similar to those in the research done
in Hamadan, Iran, whose total prevalence of
hypercholesterolemia and hypertriglyceridemia
was estimated to be 33.7% and 15.6%
respectively. DLP, on the other hand, was more
prevalent in women than men. DLP growth was
in accordance with age in women and men (17).
In Homan’s study, high cholestrole in low-paid
working women was 24.7% (18).
Since there is a linear relationship between
cholesterol and heart disease, there is an urgent
need for screening programs so as to identify
patients with DLP in all individuals above 20
years of age.
Based on a standard protocol, everybody
ought to have a healthy diet as well as sufficient
physical activity in order to have a standard body
condition and weight. Additionally, if necessary,
dyslipidemia should be treated according to the
professional guidelines.
The second risk factor in our study was
obesity (32.1%). Obesity had a direct link with
age and was in contradiction with literacy. It has
also been observed as more prevalent among
educated female subjects.
Although in our study obesity was slightly less
prominent factor than that of the normal
population, it was the second prevalent risk
factor. This was perhaps a result of the diet,
physical activity, genetics and environment.
In Hamadan, Iran, approximately 47.2% of the
population were either overweight or obese (17).
In the third National Surveys of Risk Factors
of Non-Communicable Diseases done in 2007 on
5,287 Iranian adults aged between 15 and 64
years, the prevalence of obesity was 58.6%.
Obesity was more noticeable among women (19).
It is not clear whether obesity can independently
be considered a risk factor or it is associated with
cardiovascular diseases and is secondary to high
blood glucose, insulin resistance, HTN, DLP and
immobility, all being cardiac risk factors which
increase in proportion to an increase of BMI in
both sexes. At any rate, the growth of obesity in
Iran has been rapid during recent years in the
middle age group, which increases the
probability of cardiac diseases even in the
absence of other major risk factors.
Consequently, it is of paramount importance
for people of all ages to gain awareness of the sideeffects of obesity and try to reach their ideal
weight by changing their lifestyle and diet. The
present study revealed that 13.1% of the
participants had diastolic or systolic HTN.
J Cardiothorac Med. 2015; 3(1):263-269.
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Hypertension was more noticeable in elderly
people. It also had a negative correlation with
literacy (the higher the illiteracy, the higher the
hypertension). The prevalence of HTN is
expressed variously in Iranian studies. For
instance, its prevalence in Iran at the age group of
35-65 years proved to be about 47% in men but
55% in women, 8% in Mashhad and 21.2% in
factories and office employees in Golestan (20-22).
HTN is a serious health threat against society
and an important cause of death or disability.
Certain risk factors such as obesity, DLP and
smoking are more evident in people with
hypertension and its treatment should
encompass these factors as well.
The prevalence of HTN has been reported to
be 13.1% and its known history among the
participants was 9.9%. This means that 23% of
hypertensive patients were diagnosed only
during the study and they had not been aware
of their condition. Therefore, hypertension
screening and treatment must be the primary
goal of the preventive cardiovascular
programs. The prevalence of HTN in low-paid
working women in Jefferson City (USA) was
41.2% (18).
In our study, 9.8% of the participants were
smokers (20.8% of men and 1.7% of women).
The smoking rate was proportionate to the
subjects’ age and was in a negative correlation
with their literacy.
Smoking in Iran is reported to have risen from
0.4% to 41% in various subpopulations (23).
Other Iranian studies claimed that prevalence
rates of tobacco smoking was 27.4% among men
and 3.4% among women (24, 25) .
Cigarette is the most important preventable
cause of death occurring between 35 and 69
years of age in developed countries. Smoking
predisposes individuals to atherothrombosis
through several mechanisms. In addition to
accelerating atherosclerotic progression, longterm smoking may enhance oxidation of LDL and
impair endothelium-dependent coronary artery
vasodilatation. Thus, a nationwide program for
smoking cessation and a comprehensive
educational program aimed at informing people
about smoking hazards are crucial.
Diabetes prevalence was 6.3% in our study
and 4.8 % of our subjects had a history of DM. As
a matter of fact, 33% of the patients were
unaware of their condition. Individuals with a
low level of literacy suffer from this disease more
than others. Prevalence of diabetes in the present
study was mostly compared to that of Isfahan
(4.2%) and Khorassan (1.5%). However, it
appeared to be more similar to that of Tehran
(6.3%) and rather lower than that of Yazd
(16.3%)(8,26-28). The prevalence of DM in low267
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paid working women in Jefferson City (USA) was
3.18% (18).

Conclusion
The present research showed that despite the
lower economic level of our study group, the rate
of cardiac risk factors are approximately equal to
that of the entire community. The most common
risk factors in IRKF individuals were
dyslipidemia, hypertension and obesity; a
situation quite similar to that of the general
population in Iran.
It seems that the risk factors for
cardiovascular disease are epidemic and they
tend to spread in all socioeconomic classes of the
society. Therefore, a nationwide mobilization is
required to diagnose and control the possible
threats. For another thing, since these risk factors
are more prominent among the illiterate,
pervasive community-based education for them
could help provides a suitable opportunity to
control and reduce such fatal agents.
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